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(54) VEHICLE POSITION RECOGNITION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to transmit 
vehicle data, road information data or the like of a passing 
vehicle to specified reception equipment from a road side 
resonance circuit in a vehicle position recognition device 
adopting an electromagnetic induction connection system of the 
road side resonance circuit and a vehicle side resonance 
antenna. 

SOLUTION: This position recognition device is equipped with a 
lane marker 30 having a resonance circuit 31, a vehicle side 
C *J resonance antenna 10 consisting of a resonance circuit the 
resonance frequency of which is the same as the resonance 
circuit 31, and a transmission/reception means 20 which 
includes an oscillation circuit 21 and a demodulation circuit 24. 
In this device, the vehicle side transmission/reception means 20 
is provided with a carrier wave demodulation means 26 which demodulates a carrier wave by data set 
to the vehicle and transmits the vehicle data from the resonance antenna 10 and, the lane marker 30 is 
provided with a CPU 35 and weak radio equipment 36 to which the vehicle data received by the 
resonance circuit 31 are inputted. The vehicle data transmitted to the lane marker 30 by 
electromagnetic induction connection of the resonance antenna 10 and the resonance circuit 31 are 
transmitted to specified reception equipment by way of the CPU 35 and the weak radio equipment 36. 
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CLAIMS 



[Claim(s)] 

[Claim l] With the rain marker who has the path road-side resonance circuit which consists of a coil 
arranged in the predetermined location of a path road side, and a capacitor The resonant antenna of 
loading in the car side with which it similarly consisted of a coil and a capacitor, and the resonance 
frequency was made the same as that of the resonance frequency of the above-mentioned path 
road-side resonance circuit, A car side transceiver means to have the demodulator circuit which 
restores to the input signal received with the oscillator circuit and the above-mentioned resonant 
antenna which output the subcarrier of predetermined frequency to this resonant antenna is included. 
Electromagnetic-induction association with the above-mentioned path road-side resonance circuit and 
the above-mentioned resonant antenna detects change of the electrical potential difference or current 
produced in the above-mentioned resonant antenna in the above-mentioned demodulator circuit. It is. 
the car location recognition equipment which recognizes the current position of a car on the basis of the 
installation location of the above-mentioned path road-side resonance circuit for the above-mentioned 
car side transceiver means The above-mentioned subcarrier is modulated by the data set as the 
above-mentioned car, and a subcarrier modulation means to send out the car data from the 
above-mentioned resonant antenna is established. To the above-mentioned rain marker The control 
means as which the above-mentioned car data received in the path road-side resonance circuit are 
inputted, The above-mentioned car data which the feeble walkie-talkie controlled by this control means 
is formed, and were transmitted to the above-mentioned rain marker by electromagnetic-induction 
association with the above-mentioned resonant antenna and the above-mentioned path road-side 
resonance circuit Car location recognition equipment characterized by being transmitted to a 
predetermined reception facility through the above-mentioned control means and the above-mentioned 
feeble walkie-talkie. 

[Claim 2] Car location recognition equipment according to claim 1 characterized by connecting to a 
serial or juxtaposition the switch turned on and off with a predetermined period in the 
above-mentioned control means by the above-mentioned path road-side resonance circuit. 
[Claim 3] Car location recognition equipment according to claim 1 characterized by writing traffic 
information data in the above-mentioned control means, and transmitting company way information 
data to the above-mentioned reception facility from the above-mentioned feeble walkie-talkie with the 
above-mentioned car data. 

[Claim 4] It is car location recognition equipment according to claim 3 characterized by performing the 
writing of the above-mentioned traffic information data to the above-mentioned control means through 
the above-mentioned path road-side resonance circuit. 

[Claim 5] Car location recognition equipment given in claim 1 characterized by forming the capacitor 
for power-source smooth connected to juxtaposition through rectifier diode in the above-mentioned path 
road-side resonance circuit at the above-mentioned rain marker as a power source of the 
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above-mentioned control means and the above-mentioned feeble walkie-talkie thru/or any 1 term of 4. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car location recognition equipment which enabled 
it to transmit car data, traffic information data, etc. of not only the signal transduction between a path 
road-side resonance circuit and a car side resonant antenna but a passage car to a predetermined 
reception facility, if it says in more detail about the car location recognition equipment by the 
electromagnetic-induction coupling scheme of the resonance circuit installed in the path road side, and 
the resonant antenna of loading in a car (automobile) side. 
[0002] 

[Description of the Prior Art] These people have proposed the car location recognition equipment by the 
electromagnetic-induction coupling scheme of the resonance circuit of a path road side, and the 
resonance circuit of loading in a car side previously as Japanese Patent Application No. No. 
(JP, 10- 124793,A) 300944 [ eight to ] . 

[0003] If that outline is explained referring to drawing 3 , in this car location recognition equipment, 
the resonance circuit 40 of Road R which becomes a lane mid gear from Coil L and Capacitor C will be 
installed at the predetermined spacing along the transit direction of a car. 

[0004] On the other hand, the resonance circuits 51 and 52 as a resonant antenna are established in 
two lower body right and left near [ the ] a headlight at Car V side. Each of these resonance circuits 51 
and 52 of both consist of a coil L and a capacitor C, and each of those resonance frequency is made the 
same as the resonance frequency of the path road-side resonance circuit 40. 

[0005] Although not illustrated, the transceiver circuit which has the oscillator which outputs the 
subcarrier of predetermined frequency, and the electrical-potential-difference detector which detects a 
part for electrical-potential-difference change produced by electromagnetic-induction association with 
the path road-side resonance circuit 40 is connected to each resonance circuits (resonant antenna) 51 
and 52, respectively, and the detection electrical potential difference detected in each of that 
electrical-potential-difference detector is inputted into a difference circuit 53. In addition, in order to 
prevent the mutual intervention of resonance circuits 51 and 52, between them is shielded 
magnetically or it is made to oscillate by turns. 

[0006] Since [ of the car side resonance circuits 51 and 52 and the path road-side resonance circuit 40 ] 
the strength of electromagnetic-induction association is proportional to each of those distance, it can 
recognize to which Car V has shifted to the path road-side resonance circuit 40 by comparing a part for 
a part for electrical-potential- difference change of one resonance circuit 51, and 
electrical-potential-difference change of the resonance circuit 52 of another side in a difference circuit 
53. 

[0007] 
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[Problem(s) to be Solved by the Invention] Since it is not necessary to lay an induction loop formation 
under the path road surface side, and to pass alternating current to it like an electromagnetic induction 
type according to this car location recognition equipment, almost can be used by the maintenance free. 
[0008] However, since it is an electromagnetic-induction coupling scheme, transfer of the signal is 
materialized only between a car side resonance circuit and a path road-side resonance circuit. That is, 
the signal from a path road-side resonance circuit is receivable only by the car side. 
[0009] When it was going to follow, for example, was going to grasp the passage car etc. in the road 
management pin center,large etc., the need of building that monitoring system separately came out, 
but since it became duplex investment, the improvement about this point arose as a new technical 
problem. 

[0010] This invention was made in order to solve such a technical problem, and the purpose is in 
offering the car location recognition equipment which enabled it to transmit car data, traffic 
information data, etc. of not only the signal transduction between a path road-side resonance circuit 
and a car side resonant antenna but a passage car to a predetermined reception facility in the car 
location recognition equipment by the electromagnetic-induction coupling scheme of a path road-side 
resonance circuit and a car side resonance circuit (resonant antenna). 
[0011] 

[Means for Solving the Problem] With the rain marker who has the path road-side resonance circuit 
where this invention consists of a coil arranged in the predetermined location of a path road side, and a 
capacitor in order to attain the above-mentioned purpose The resonant antenna of loading in the car 
side with which it similarly consisted of a coil and a capacitor, and the resonance frequency was made 
the same as that of the resonance frequency of the above-mentioned path road-side resonance circuit, A 
car side transceiver means to have the demodulator circuit which restores to the input signal received 
with the oscillator circuit and the above-mentioned resonant antenna which output the subcarrier of 
predetermined frequency to this resonant antenna is included. Electromagnetic- induction association 
with the above-mentioned path road-side resonance circuit and the above-mentioned resonant antenna 
detects change of the electrical potential difference or current produced in the above-mentioned 
resonant antenna in the above-mentioned demodulator circuit. It is. the car location recognition 
equipment which recognizes the current position of a car on the basis of the installation location of the 
above-mentioned path road-side resonance circuit for the above-mentioned car side transceiver 
means The above-mentioned subcarrier is modulated by the data set as the above-mentioned car, and a 
subcarrier modulation means to send out the car data from the above-mentioned resonant antenna is 
established. To the above-mentioned rain marker The control means as which the above-mentioned car 
data received in the path road-side resonance circuit are inputted, The above-mentioned car data which 
the feeble walkie-talkie controlled by this control means is formed, and were transmitted to the 
above-mentioned rain marker by electromagnetic-induction association with the above-mentioned 
resonant antenna and the above-mentioned path road-side resonance circuit It is characterized by 
being transmitted to a predetermined reception facility through the above-mentioned control means 
and the above-mentioned feeble walkie-talkie. 
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[0012] In the above-mentioned path road-side resonance circuit, it is desirable that the switch turned 
on and off with a predetermined period in the above-mentioned control means is connected to a serial or 
juxtaposition, and since a modulation is applied to the subcarrier which is sent from a car side in a path 
road-side resonance circuit according to this, the S/N ratio of the input signal which receives by the car 
side can be made high. 

[0013] Traffic information data are written in the above-mentioned control means, and the traffic 
information data can be transmitted to the above-mentioned reception facility from the 
above-mentioned feeble walkie-talkie with the above-mentioned car data. A tilt angle, car passage data, 
etc. of the inclination from which it reaches or gets down the exception of the discernment data of a rain 
marker proper, and a curve and a straight-line road as traffic information data in this case, the number 
of lanes, and a ramp side are illustrated. 

[0014] It is mentioned as a mode with desirable the writing of the above-mentioned traffic information 
data to the above-mentioned control means being performed through the above-mentioned path 
road side, resonance circuit. According to this, to each rain marker's control means, predetermined 
traffic information data can be written in or it can correct by the car only for maintenance which has 
the same resonant antenna as the above, and a transceiver means after rain marker installation, for 
example. 

[0015] Moreover, it is desirable that the capacitor for power-source smooth connected to juxtaposition 
through rectifier diode in the above-mentioned path road-side resonance circuit is prepared for the 
above-mentioned rain marker as a power source of the above-mentioned control means and the 
above-mentioned feeble walkie-talkie, and according to this, suppose that it is almost maintenance free. 



[Embodiment of the Invention] Next, this invention is explained in more detail based on the example 
shown in drawing 1 . 



[0017] First, explanation of the configuration by the side of Car V forms a resonant antenna 10 and its 
transceiver means 20 in this car V side. Although a resonant antenna 10 consists of a resonance circuit 
of Coil L and Capacitor C and only one is shown in drawing 1 , the plurality is carried in Car V with 
predetermined spacing in fact. 

[0018] The transceiver means 20 is equipped with the oscillator circuit 21 which outputs the subcarrier 
of predetermined frequency to a resonant antenna 10 through the drive amplifier 22, the 
electrical-potential-difference detection resistance 23 which changes and detects the current which 
flows to a resonant antenna 10 on an electrical potential difference, and the demodulator circuit 24 
which recovers a detection voltage signal from the detection voltage signal except for a subcarrier. 
[0019] While the transceiver means 20 is equipped with CPU (Central Processing Unit)25 as a control 
means, the counting-down circuit 26 is connected to the output stage of an oscillator circuit 21. 
Moreover, the output of a demodulator circuit 24 is changed into a digital signal with A/D converter 27, 
and is inputted into CPU25. 

[0020] The car data as discernment data set up for every car are written in the storage region of CPU25, 
and the car data is given to a counting-down circuit 26 from CPU25. Thereby, the division ratio of a 



[0016] 
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counting-down circuit 26 is changed into predetermined, and the frequency modulation of the 
subcarrier is carried out. That is, car data are contained in a subcarrier by the counting-down circuit 26 
[0021] Next, the rain marker 30 installed in Road R side is explained. This rain marker 30 has the 
resonance circuit 31 which consists of a coil L and a capacitor C. The resonance frequency of this 
resonance circuit 31 is set up identically to the resonance frequency of the above-mentioned resonant 
antenna 10. In this example, the switch 32 is connected to juxtaposition to the capacitor C of a 
resonance circuit 31. 

[0022] Moreover, while the capacitor 34 for power-source smooth is connected to the resonance circuit 
31 through the rectifier circuit 33, CPU35 as a control means which operates considering this capacitor 
34 as a power source to this capacitor 34, and the feeble walkie-talkie 36 are connected to juxtaposition, 
respectively. 

[0023] Although half-wave rectification diode is shown in drawing 1 as a rectifier circuit 33, you may be 
the voltage doubler rectifier circuit of a full wave, and the power produced anyway by 
electromagnetic-induction association with a resonant antenna 10 is charged by the capacitor 34. 
[0024] The tilt angle of the inclination from which it reaches or gets down the exception of the traffic 
information data of the part in which this rain marker 30 other than the discernment data of a proper 
assigned to each rain marker 30 is installed, for example, a curve and a straight-line road, the number 
of lanes, and a ramp side etc. is written in the storage region of CPU35. 

[0025] For this reason, between the resonance circuit 31 and CPU35, it wires so that the data signal 
line 37 containing the capacitor 371 for DC blocking may bypass a rectifier circuit 33. That is, in this 
example, predetermined traffic information data are written in to each established rain marker's 30 
CPU35 by the car only for maintenance (not shown) which has the same resonant antenna 10 as the 
above, and the transceiver means 20, for example. But after writing a traffic information in CPU35 
beforehand, you may make it install each rain marker 30 in Road R. 

[0026] Moreover, CPU35 turns a switch 32 on and off with the control clock signal of the predetermined 
frequency which comes to carry out dividing of the self clock signal. Thereby, a modulation is applied to 
the subcarrier transmitted from Car V side. 

[0027] That is, when a switch 32 is OFF, in order for the path road-side resonance circuit 31 to serve as 
a load and to operate to the resonant antenna 10 by the side of a car, to a resonant antenna 10, the 
resonance current flows mostly. On the other hand, since alignment with a resonant antenna 10 
separates when a switch 32 is ON, the current which flows to a resonant antenna 10 decreases. 
[0028] Next, overall actuation is explained. By driving the oscillator circuit 21 of the transceiver means 
20, the subcarrier containing the car data modulated with the counting-down circuit 26 is transmitted 
from a resonant antenna 10. If Car V approaches the rain marker's 30 resonance circuit 31, the 
electromagnetic-induction association M will arise between resonant antennas 10. 

[0029] The power which this produces in a resonance circuit 31 is charged by the capacitor 34 through a 
rectifier circuit 33, and CPU35 and the feeble walkie-talkie 36 go into operating state by making this 
into a power source. That is, a switch 32 is turned on and off with a predetermined period by CPU35, 
and AM is applied to a subcarrier from a resonant antenna 10. Thereby, a modulated wave appears in a 
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[0030] Thus, since AM is applied to a subcarrier in the path road-side resonance circuit 31, a S/N ratio 
becomes high. Therefore, the modulated wave is detected correctly in a demodulator circuit 24, and the 
detecting signal is inputted into the car side CPU 25 through A/D converter 27. The car side CPU 25 
compares this detecting signal with the detecting signal from other resonant antennas which are not 
illustrated, and recognizes the current position of Car V on the basis of the rain marker's 30 
installation location. 

[0031] Moreover, the car data received in the resonance circuit 31 at the rain marker 30 side are 
inputted into the path road side CPU 35 through the data signal line 37. Then, this CPU35 reads traffic 
information data from a storage region, and gives the traffic information data and car data to the feeble 
walkie-talkie 36. 

[0032] Thereby, traffic information data and car data are transmitted to the predetermined reception 
facility which is not illustrated from the antenna of the feeble walkie-talkie 36. In addition, the existing 
antenna which was installed in the reception facility on the road occasion etc., for example, was 
connected to the road management pin center,large with wireless or a cable can be used. 
[0033] In addition, in including car data in the subcarrier outputted from an oscillator circuit 21, in the 
above-mentioned example, although the frequency modulation of that subcarrier is carried out with the 
counting-down circuit 26, amplitude modulation of the subcarrier of a resonant antenna 10 may be 
carried out by connecting variable impedance VZtoa resonant antenna 10, and driving this variable 
impedance VZ with the modulating signal fin as car data as shown in drawing 2 (a). The example of a 
configuration of the variable impedance VZ applied to this amplitude modulation by reference at 
drawing 2 (b) and (c) is shown. 
[0034] 

[Effect of the Invention] As explained above, according to this invention, in the car location recognition 
equipment by the electromagnetic-induction coupling scheme of a path road-side resonance circuit and 
a car side resonant antenna, car data, traffic information data, etc. of not only the signal transduction 
between a path road-side resonance circuit and a car side resonant antenna but a passage car can be 
transmitted to a predetermined reception facility by having formed the feeble walkie-talkie in the path 
road-side resonance circuit. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The typical block circuit diagram having shown one example of this invention. 

[Drawing 2] The circuit diagram in which the subcarrier modulation technique of the above-mentioned 

example showed a different subcarrier modulation technique. 

[Drawing 3] The mimetic diagram for explaining the car location recognition equipment as a 
conventional example. 
[Description of Notations] 
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10 Car Side Resonant Antenna 

20 Transceiver Means 

21 Oscillator Circuit 

23 Electrical-Potential-Difference Detection Resistance 

24 Demodulator Circuit 

25 CPU 

26 Counting-down Circuit 

30 Rain Marker 

31 Path Road-Side Resonance Circuit 

32 Switch 

35 CPU 

36 Feeble Walkie-talkie 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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